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FOREWORD 


This report is we of several that have been prepared to document the 
results of the Spacelab Mission Development Test HI. This simulation 
was cwducted in the Johnson Space Center Life Sciences Payload Develop- 
ment Facility from May 17 to 23, 1977. 

This report covers direct clinical support to the crew as well as 
assistance and counsel to others in crew selection, health stabilization 
of the crew and the laboratory animals, and habitability and duty 
schedules. 


TABLE OF CONTENTS 


Section Page 

Flight crew and animal health stabilization 1 

Medical Support Plan and Medical Operations Team 2 

Specific animal considerations 3 

a. General animal health stabilization 3 

b. Occupational Health Clinic Interface 4 

Flight Operations interface with the Medical Operations 
Team 4 

Habitability maintenance 6 

Waste system operation 7 

Noise considerations 7 

Crew training and crew tin« scheduling 7 

Medical training 8 

Illumination/temperature/humidity/ventilation 8 

Toxicology 8 

Medical monitoring (crew medical checklists) 9 

Medical monitoring (crew health data) 9 

Medical monitoring (consultant services) . 9 

Medical monitoring (paging) . 10 

Medical simulations/real clinical events 12 

Memo 1 - Clinical Experimental Data Review for SMD-III .... 13 

Memo 2 - Private Medical Conferences in SMD-III 16 

Memo 3 - Noise Levels in the SMD-III Environment 18 

Memo 4 - SMD-III Scheduling for the Crew 19 


V 










o 

u 

a 


L. 

3 

Q 

to 


3 

S^SS 

I- •»- f— 


IQ *f“ • ^ 


O C -M 
•P- c 
C E Of 
O IQ *0 
•r- X ‘r- 
4-> 0) 

« U 

N O) <U 
•f- c *r- 

*S C 
E 0> (Q 
SZ <U Of 
O L 
**- u 

lA •• 
L. t/l 

0) -C •— 

•«- 4J ro 


i~ *0 

01 -o 

■r- ~a 
F- cx: 
i. 10 4-> 
<0 •“ 

01 o> « 

C Q> 

< ft 

to ..X 

cut. 
« *0 o 

e t- 4- 
3 -M 
C to 


01 


»- o 
o 

4- C _ 
O U 
to T- tO 
C -M 
O «0 o> 
O C 


0> S C i 

0 +J * o I- 
■M «o ^ ***■ <o 

01 41 -M t. 
O. t. ^ 0) -M 
3 O' ^ C 

Q. ^ 

g g 8 § “ 

•r. O O U 
•<-»•»- -M C 

f- «0 i- 
«0 .p. a, gj (/) 

1 -M E 0> 

C E "f- •4.» 

c lO 4J •!- 

C T- X «o 

•*- 0) x: 

+J f 

■a to 4- .,- +j 

(U a; o 2 o 

•M 4-> ^ 

« c <j 
1- 4- O t/l 4J 
0^ O lO 


I 

U 0) 

g f- 

X E « 

•*>. 3 

4>> 4-> Oj 4-) 

E <o e u 

•r- -M •#. fl* 
t. C (A O 

Q. <5 4- 

U <o 'V o 
t— E u 01 

r— -I- £ +J 

lO 4> (/) U 

> >»+J 10 
•M <o £ £ g. 
(O jC Q. O) E 

•r» 

rtlX»tOf— 

4 J r— gi U. l/> 
<0 3 S "v. to 
■O O r— OJ 
2 IQ (O 
<U <U C to 

f to f o <o 


4- H- 4- •O'-' 

- ^ O-w o Q. • 

. - 0> g <0 *0 to 3 >» 

<o4-i.cnEccEc 4 jo4 J 

c •»- O 1- -I- (O lO O *0.0*?- . 

0>4J "3 Xi-t0*»-0*— * 



E 

E c *p- c 

«/) 

03 44 43 

k to 

•r- 

to 43 

C ‘P- 43 

0 g 

to 44 

to 03 

C 

X "O 

g 43X 

0 E 

4- N -p- 

UJ X 

to 

di 

E X 44 

oc 

0 *P“ to 





</) 





V) 

43 




to 

E 





X 

to 

c 44 




to 44 

X to 

*1^ 



1 

to c 

43 44 



l/l 

to 

2 <? 

u 

to 


• to 



p <0 

P— u 


0> 2 

3 

43 

k— -X 

to to 



u 

k VO 

0 2 C 

E 4- 


03 m 

u> 

43 

4- 43 0 



E 

•n* 

X 44 

k 0 

C 0* 



•tiaTJ-MtOtOO <DC 

+J s. « E 4- *f“ 

S_ 0>'-' •> O <0 3> O S^TJ 

OOHH4>»i— XC r—r— 
ft_t^iO 0>T-f— i-O 
to a. I x: -♦-> -ootox: 
Q +» lO O 3 J. ■— 

o»c:e 4-»f— +J3f— 
ucu«o 
4J O C C O -f- E 
><MC 4-0-*-U4J-r- 
(O to *F» +J im C 

XN CC+* "Ototo 

f->kaioctoco. 
+J|— •— 3i-0)t.(O T> 
«0 t. 0"'4.> 44 01 • C 

XI 03 QJ O 44 , — «t0<0 

4j<00>t0«0i0'0t0r- 

Q.4J ja c r— «g CL 


I 


to 

U U 
u f-? « « 


__ OO O r- 4- X «l» 

o c lo u £• 
1— *f“ r— u to 03 
W ^ to f- c ^ » 
> u to 4- to 

^ to t. O 43 


r— I to 

lO 4- I 4- u 
c t O 43 X) <0 

43 43 k U C 43 
9C4> 43*p*'Ut043 

2 43 E C Ol^ C 4t U 
^tO‘r-toU43tOiO 
43 k k O 4> 

>k4- •‘■O'— 43CLk 

too >|C<04-P43 

'i->43r— tO4403k44 

lOU ••r.tO t0E>— CkO.C 
43 43 t0043'0£'4-toOi43 *•- 

44tOXO.C43-C'— k>ecEto 


O. 43 to O 
^ to k >r- 


g 03 tp. tf" 'r* 

e 43 U. k k 

X OX 

to ^ 


O 03 C 
44 0.0 


U C 
lO 


43 to 3 

43 -C 


X • 

•P“ 

K -p- 


0 

& 3 44 44 

XX 

X 

to C X 

c 

03 X 


3 

X •»“ 

43 

3 

to -p- X 

g 

0 


to 

• u ^ to 

k ■o X 

43 C 

E 

03 g 



f— to 

Q. 43 


p— c 5 



Q 

03 

p" X P“ 

X 

g 

0 E 

f— 

X k 


c 

g 43 to to 

X k 

X 

X ‘p- 

to 

0 

01 


2 X X a 

0 43 

to 

tO X P“ 

0 

O) u 

£ 

a. 

to X -p- 

to 

3 

to 1 


c 


0 


to 

44 CT4- O to 
ft 03 O *“ 

■O 3 X3 O 44 03 

43 O' to C to X 

C O *0 43 

0-0 C 43 3 *0 

•f- 03 -r- 44 44 or- 

44-0 <0 to 3 

C 43 >> N C 41 O 

<U O r— -I- Cnx X 

E O 44 f— tf- 44 to 
O to 'f to 

to k g 44 03 to 44 
< Q. E 3 "O to •!- 


0"X Cli_"DT-4J’Of— 
0344tp- 43tOtO0343 

X3‘»-EOEtOXX> 
lOXt044 044003 
X 43 k to -O 
>>■0 03 to X TS •‘44 
^4) X44-04l-34k 

43Uf— 44 tOOtOO 

> k to C O to »4- 


•>- O C Q 44 >,t3- 

44 t|_ .p. g ^ 

to C to *0 I— 43 

•— >»ro k to ^ 

43 43 X I to O C 
k k CLU. 0)‘r- t- 


43 

X to 

44 C 

to 



X 




0 


X 3 1 



k 

X c 01 


03 43 p- 



0 to 

0 c 


X q: 43 • "O 



4- 

>»*l— ‘p- 

g 

C k "O *p- to 

to 


X 

XXX 

X 

OX 0 to to 

to 


0X3 

•p- to 0 

X 

0 to "O 'f- X 43 

2 

X 

k 3 X 

C C 43 


43 03 k C 


to 

to 

3 •<- r— 


03C4)3—O43t0p-434>X 

X‘f“X iOQ.tO'—k44 
44 44P-H- 2*'- 4343>) 

*0 to k 44 f &. k 

•4-43CC3t0CO3— £X43 
OC'i-OtOOOC > 

•r- X *r- 44 ‘f- to 43 

tott-44 44 44 03 44 • X: lO 

Q343 ‘r-lOa3kC44ia44 

•t-'02kc»a.a3‘F-c -M 

41 44 .X O C to 


3 43 
■O k 

■O 2 

« E 
to 
to 03 


*p— 

E to -O 

3 

0 X to 53 E 3 

X t to to 

X 

43 43 

to 

c 0 JC E ‘P- 4 C 

00 u 

to 

X p to 


3 •»- c 0 

C p~ ‘p- 

> 

X 4^ to 


X S f— c <0 6 

3 X to -O 

k 

to 43 "P” 

• 

to to to E 

X to 0 43 

43 

43 E 

to 

P c E X 

k •!- E 

to 

43 2 to 

c 

E 43 •pp k X 43 

03 03 ■D 

X 

X 1 -p- 

0 

r- X C 0 ‘f“ X 

X X 43 4- 

0 

h- p— -o 

*p* 

to X to 4- 2 44 

1 — 0 Z 0 


C Q.'O 43 44 

to O X to r— 

44 lO 

Q. 03 U 

to 44 C 44 .P. 

44 - to ‘P* to "O 
k a: X 3 43 

o 3- 44 >, 3- £ 
CLO 43 

CL — ^ k -O 43 
3 <— to to <0 X 


— SK <0 
3 -2 § *C 


to 44 

k C C 
(O 43 
CXE 
43 Q. to 
k O ^ 

Q.f— U 
43 43 

S > X 
43 O 
•f- T3 

44 I— 

to >i to 
r— 44 O 
3 f— •»- 
E 3XJ 
•p. to 43 
to 4- E 


E 

4> C k to 
to O O X 
•r- Q. 03 
to 44 Q. 

to O. O ^ 

2 43 43 

O 03 43 
to X X 2 

C 43 44 I 

O r— 

•p- 03 to p— 
44 E to 3 
to ‘I- 2 4- 
C k 

§ 03 03 

03 C > 
X X O 
03 3— to 

k C 
4- 03 03 

O *0.44 
_ S O X 
E 03 k 03 
3 k £X 
E U c 

•P- >> to 

C 03 k 
f- X 03 O 
E 44 > -o 


U 

03 

a. 

to 

■a 

to 

o 

to 

a. 

<u 


c 

o 

•p— 

44 

to 

^3 


X 

to 


LO 


to 

03 


03 

>: 

•p. 

X 

u 

03 

X 

o 

k 

o 

E 

03 

X 

o 

k 

CL 


to 

03 


to 

E 

c. 

to 

■a 

c 

to 


15 

U N 


0)X 
•p- 10 
•“ 44 
U. to 


to to 
01 
C I— 

to 

I— to 
Q. C 

o 


o to 
a. k 

LO O 


<0 to 
u u 

•P“ "p. 

■o "0 


2 

2? 

<_) 

X 

X 

cn 


to 

a: 

o 

Ll 

♦ 



Problem or Objective Observations During SHb-III Recownendations for the Future 

the projected phase I/phase II And finally, it probably would be 

examinati ws actually planned for true advantageous if the Medical Operations 
payload specialists in the future. Team, although maintaining its physicians 

However, in the case of the mission on an on-call schedule rather than a 
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Habitability maintenance. Habitability maintenance in SMD-III Any test or flight of this nature 

seemed to have the problem of being should have a single person designated 

scattered across Dili's and disciplines. as a habitability Maintenance Officer 

Not that it seemed that too little who could tie these loose ends together 
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Problem or Objective Observations During SMD-III Reconmendatlons for the Future 
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cerned with a wide spectruro of potential 
sources that might need the MD; the base 
dispatch officer may not understand the 
background of the test and may very 
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ro SD6/Chief, Experiments Working Group 

SD.M^. H. Shumare 
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SE5 H . Bush 

CB Vv. E. Thornton 

SI AT jBf. 


Som L . Pool, M. D . 

ig«j; Clinical Experimental Data Review for SMD-III (and Beyond) 


This Is o direct reply to memorondum No. SD6-90-77. 

We should be (and should hove been) discussing the relative merits of the request for porometers of 
clinical interest In SMOHII . 

This should hove been pursued In the following series of steps (and because It wos not routine policy, 
we probably will not hove an effective utilization of the experimental data for clinicol purposes in 
SMD-III): 

I 

a . A statement of the clinical value of the proposed experiments should be mode ot the time of 
the selection of the experiments for given test Flights. The clinical value should have been one of 
the criteria for or against selection of specific experiments . 

b. Members of the Clinical or Medical Operations Teom should work with the relevont experi- 
mental team members to become familiar with the specific experimental protocols. If o crewmember 
is designated as part of the Medical Operations Team, then he could provide this Initial survey for 
the Clinicol Team . 

c. A judgment on the real-time clinicol value of specific parameters, experiment by experiment, 
would then be made, particularly enlisting the oid of physicians associated with the experiment os 
P.l . *s or as participants . 

d . Definitions of the methodology for procurernent of these designated clinical parameters 
during the pretest, in-test, and post-test phases would be established well in advance of any onset 
of collection of such data . 

e. This methodology would involve a team relationship between the experimenter, the crew- 
member participant, the Clinical Team member, as well os the key representative member from the 
data handling world. 

This wos the intent of the original SMD-III OTR's (especially number 3) and the relevant 
sections of the SMD-III Medical Support Pbn. 
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In regard to the question of how outside inve$ti9otors slioofd view this prscess of experi-nentol doto 
being used for clinicol evoluotton, this should not prove to be o problem if certain ice>^ steos ore 
observed . 


One prerequisite is thot the incoming P.|.*s be apprised of their responsibi lity' to porticipote In this 
system of developing any possible real-time clinicol oppllcotion of their test or flight experiments. 

Additionally, os for os outside investigators being concerned that a process of experi.nentol data 
being used for clinicol utilization may result In prermature release of experimentol doto, this should 
not be viewed with oiorm if the following guidelines are practiced . And, I would urge these to so 
be practiced . 

o . The clinical health status of the crew is a prime priority and reiponsibi lity of the S&LSO . 

b> The clinicion must hove the moximum data ovoilable to |udge the health state. If there is 
on onboard medical provider, he could serve in watching hr mony of the clinically relevant signs ■ 

But this onboard medical provider would need to be provided with and be desirous of utilizirsg the 
time to wotch for the clues from the relevant experiments . Depending on the amount of inrerest arvi 
time hr the onboard medicol representative, this would decrease the omount of the actual doto that 
would need to go directly to the groursd medical refMesentative in real time. 

However, the port thot would be synonymous between flights or tests that have a clinician 
onboard ond those thot do not hove a team member serving os such is thot agreed upon porometers 
orsd situations would be clinically checked off during the execution of the experiment. In one cose, 
the erni-point of that check would be the onboard crewmember; orsd in the other case, actual tronsfer 
of such data to the ground medicol team in real time or neor real time format would be required . 

c. Enhonced pworersess by the nonphysicion experimenters in the clinical process is essential. 

As a baseline example, the evaluation of the LBNP os an experiment {with its multitude of carefully 
monitcred porometers) contrasts with those extractions of the LBNP doto that hove clinical usefulness 
as premonitors of degenerating health status (os examples, ore emphasis on the ECG and emphasis 

on the moximum and minimum heart rotes and blood pressure ot maximum stress) . There is a greot 
value for the clinician in obtoinirsg such extracts of experimentol data os premonitoring signs. 

Yet at the some time, it is acknowledged thot many of the experiments will still be In evolution 
and for from completion as far os "pure experiments" ore concerned . 

d . Only selected sampling of the experimentol data woukf be used by the clinicions (as determined 
in the review process outlined in the first section) . 

e . Any data released (whether to the general public or speciHc outside interests) of a clinical 
nature and related to crew health is already greatly circumscribed becouse of the requirements of the 
Privacy Act (and before that, good professional courtesy to the 'patient”) . Additionally, this 
outside reportirsg would (and when properly executed was so done in the past) reference experiments 



14 


1-2 




is 

^ POOR QUALITY 


only as they reinforced the statement of the clinicol health stotus; and there would be rso reason or 
need to reveal "co-'^plete trends” of the data, o peroQative of the NASA land the assigned experl - 
menter) per the normrsal channels ofter the eventuol analysis of this dato. (I would comment, however, 
that it is my observation that this nominol process of officiol doto releose by experimenters does seen 
to be somewhat drogged out ond perpetually stated as "preliminary . ”) 


f . Another sofeguord against the incorrect releose of experimental data Imbeded within the 
clinical report is the fact that this release has and will continue to come from the officiol repre- 
sentative, either the Chief or designated Chief of the Medical Operations Teom. As such he 
would hove a NASA specific responsibility to stich to bis job os a clinical representative ond not 
an experimental representative. It would be inherent within the definition of his (or their) 
position(s) to limit their aommunicotions because of reasons os explained in the prior steps . 

This (these) person(s) would only consider slightly expanded release of clinical data to outside 
consultants (when designoted by NASA as part of the AAedical Operations Team and foced with a 
real-time problem), to specific family members (with prior NASA ond crew arrangement and 
knowledge), or to specific outside parties who hove administrative control over specific crewmembers 
(as for instance, foreign crewmembers or crewmembers from specific universities or Industries), but 
again with prior NASA orrongement with thot outside «lministiative unit ond the corresporsdirsg 
crewmember. In all the prior cases the transfer of dato would still be of a clinical nature ond 
would still be extremely limited (ogain for the reosons outlined previously) . 
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r nOM: SD52 /Jerry R. Hordinsky, M.D, 


sudj: Privote Medtcoi Conferences in SMO-III 


You hod asked earlier for a definifion of fhe rationale behind the doi ly private scheduled medical 
inference . 

I hove reviewed the issues and hove heord the pro's and con's from various elements within both 
S&LSO ond FOD, and I would be more prone to accepting the compromise proposal attoched (ds 
opposed to the all scheduled or oil open mode) . 

Nonetheless, I have provided the reosons for going the route of o dajjy private scheduled versus the 
reasons for an as requested type of privote medical conference, 

I do not personally feel that strongly about a mandatory daily conference . On the other bond I do 
not agree with some of the FOO arguments that it should be left to totol discretion of the onboard or 
ground medical representative . And, especially I do not feel that the premise for establishing a 
totolly discretionory scheduling system exists because no matter how hard we may try, I feel that it 
will be very difficult to ever hove the onboord medical representative os close a member of the 
AAedical Operations Teom as we would like; and the prospect exists thot he con be swayed by his 
commitment to carry out more general crewmember tasks ot the expense of some of his medical 
obligations . 

In Summary, then, olthough I have included in the enclosure reasons for both o doily conference or»d 
a fully discretionary medico I conference, I would urge that more consideration be given to the 
specific compromise scheduling of medical conferences, which stresses mandatory conferences only 
at those times tKot prior spaceflight experience has shown us o specific need . At the some time I 
am for stressing that we must have full agreement that the onboard medico I representative is an 
integral part of the A4edical Operations Teom ond that this premise must be satisifed before any sort 
of liberalization or transfer of medical responsibility to the onboard crewmember con effectively 
happen . 
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Jerry R . Hordinsicy, M.D. 
Mcy4, 1977 

RATfONALE FDR THE VARIOUS SCHEDULES OF PRIVATE MEDICAL 
CONFERENCES IN FUTURE SPACE FLIGHTS 

RoHonole for Do My Scheduled Prlvote Conference 

1 . Lest bcui on privote medico! conditions to porties such os the news medio. 

2 . Lets the onboord medical provider inquire In on unobtrusive way about medical events . 

3 . Is bosed on the premise thot the onboard (Movider is not o Fully indeper>dent judge 
of medico! events . 


Rotionole for on As Needed Schedule of Privote Medicol Conferences 


1 . Presupposes sufficient onboard medical expertise, including alt the appropriate 
preflight training . 

2 . ^esupposes a doily review and logging of a multitude of doily events of medical 
relevance. 

3. Presupposes a disciplined coordination between the onboard medical provider and 
the ground medical suf^rt team. 

4 . Is more correspondent to the octuol practice of medicine on the ground . 


* Compromise Proposol for the Scheduled Privote Medical Conference 

1 . Definitely dwuld be scheduled within 1 hour of entry into 0-^ and on each of the 
first three evenings (correspondent to ground time) of the space flight; this is the 
period when we know between one-third to orse^olf of crews experience some form 
of medical problems. 

2. Routine scheduling should be every four days minirnum; this would provide for routine 
updating of medical status. 

3. Should be routine scheduling the night before return to earth; would allow important 
pre-entry medicol review ond clearance. 

4 . Other scheduling should be subsequent to the specific request of the onboard medical 
provider or the ground medical support team member . 
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$uBj: Noise Levels In the SMD-III Environment 


I hove reviewed a preliminary octove band onalysis of the 0*^ workbench that comprises part of the 
SMD-III opparatus . Although the levels are below those officially labeled as hazardous to health, 
the labels noted are obove those levels considered comfortable for communication, particularly in 
view of the fact thot the level at 1,000 Hz was 78 db. The attention focused on the SMD-III 0-g 
workbench probably was more direct because of its unique Irritation to the participants. However, 

It is medically necessary that a generol sound level onalysis of the SMD-III environment be achieved 
The analysis should preferably be scheduled during training that has maximal utilization of noise 
generating equipment and procedures. The onalysis would not necessorlly need to directly interfere 
with the execution of the crew procedures and could be accomplished by Dr. Homick. Additional 
support could be obtoined as required from the Occupational Health Loboratory available on site. 

Again the emphosis here is not that overtly harmful environmental parameters have been spotted, 
but from the point of view of comfort, maintenance of efficiency, and the possible cumulation 
with other stresses, a systematic noise analysis Is in order . 
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